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5 l 5 Jn™l C Ii ' lis ! nlendedl ?P rov l ide f i melh °< 1 °'''<>n 11 ingp a ncr e a t i C * cells from mesenchymal cells characterized by comprising 
c e riri „t 8 h'T" ^"i 06118 S,iU,in8 Ce " S - CU,tUr,n8 mCSe cells in the P««~ <* ft* «"»Pk. a pLcrcatic / 
^ ^ch n M 8 8 ? W d ^'T" 8 SeParaUnS lh£ ° bla, ' ncd Pancrealic * cells with * e use 0 ^gene expressed £ecifically in 
S « 1 1 . S ?™ mafker ' 8 rem 0 Cdy f ° r 8,UC0Se inU> ' erance which com P rises P 3 ™^ * obtained by the aotve meld 
£ fc^ZT & f 3 PanCrea, ' C . eeI| - f9rmin « a 8 ent such as a to be used in the above method; a method of 

| S"-a;zx2r of pancreatic 5 661,8 from mesenchyma ' •* - a pancreatic * ccn formatio - 

^ ft*j»fl«ttett*ttr«jitti=*ar6iie**a«V-*-fcLTS* 2*?*->*£2t51i;«S£ 
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m m m 
% # w 

10 

n a s 1 

^> ffi^wip^c^^^^v^te^tfe^rso tot, ;in£<Digf&£ 

15 £ffi< 0 

msmmt, mMmmmmizm-^mm^mmt%x.^n^ msmum 
cdto, jr^Bpj^<Diib$, mmt<Dmmtz£<Dfimt)^ -^m?s.mmiz 

Pffi^TH, Jl?/3W©^^#b^ffl»tUT«, insulinoma jjffil&fe^tfRIN 
25 «^e>tLTV^ [Clark, S.A., et al., Diabetes, 46 (10), 1663 0 997)3 0 b 

zftt><Dmm<D^iz&&tm^fiWf&znz)tztbs z\n<E>(Dm&i-$!m& 
&mzm£ta^?$m*$>z>, z\<D&5t&m<Dht. mpmsmwmt^tcmzKr 
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wzmmmz pcix-i/ipf-i zmx-rz t vmmmmzm&nz c tfr&m&n 

fctNature Med, 6 (5): 568, 2001]. 

#*fflflS(ES m^frmBm&&mT&ZZ.£imznTK2> [Science, 292: 1389- 
1393, 2001; Diabetes, 49: 157-162, 2000; Diabetes, 50: 1691-1697, 2001] 0 b*» 

%\z. z.<d es mm* zt&%&\zm&tz> t%)v*/j —*?&m&rz>to!&it& k> , 

10 fl&£^#TS^fc&SnTU£[Diabetes, 50: 521-533, 2001]. 

*m^?tmr?im$fflMt LTtm\zWm-% Z. £#^3*1X^-5 ftamiya, V.K., 
et al., Nat. Med., 6(3), 278(2000); Soria, B., et al., Diabetes, 49(2), 157 

(2000)3 . mm\tmm& *a> zmm&m lx, in vitro -mmm&^ztmi 
fflasfrom B$m&wmmL\z®m%mmm*mmtmm±i \,xr^m\z 

^wtiiwi, mmmm&rtMm®mm\z, mmmmmtm^. mm 
mmsm^mmk $mm& mm, ®mm& twft msmsm, mm 

ffRHoval »5>5$Ht^T^^<h3&^$nTV^ [Science, 284, 143-147 
(1999); Science, 284, 1168-1170 (1999)]. 

J^imr S«E»*ffl ViS55SaM»J StlTViS. ±l3W^tCD^M£TMtOViT«, 
5i& OTOM^&nT^S. gp%, CD34+/CD38- 
/BLA-DR-/CD90(rhy-l)+©*Ht**bT*D, ^^Wf^^HtrSt^VV CD38 # 
CD90(Thy-l)*«iB5l^5lSeB8Bffl*VoI. 45. No. 13, 2056-2062(2000)]. 
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JfoW3M«k.. CD34, CD31, Flk-h Tie-2, V-^LVZ^>UE<D^-1l—%$m\SC 
m [ft&blfaim, Vol. 1, No. 3, 294-302 (2000)], #it«r B ^Mg^ CD90, 
CD105, CD140 ^f©7-^-^iLT^-5 [Science, 284, 143-147 (1999); 
Science, 284, 1168-1170 (1999)]. L^b^tf,, j^jg m&*mm?%2>fflggmM 

% BJ CD l§ 7K 

15 j$£«ttfillin««lft«ftUft. »6nfclHJfe«*, GFP(Green 

Fluorescent Protein) SJES^SI'hn^;!^^— */8Vvr^U 1 ^CD« 

'Pf£<tb 2 @©^S«fc^(^|^T#§#^ffcig(Pi U ripotent)§WT5#« 
T'fe^itS^mLfe. ^»{>^a^(stochastic)^3«*5J:aW 

20 wscD^ij^trrs^t^mTt^c ^<^bfcii^r-5^ft^^ffl(^/3« 
»K:«fct), jjRWB&mmwt, mt. mm, mm, m&$£owmz&& 

^rznmzm^^mmmmz<D^i:r^mMmm^^umm, mmm. # 
25 te£<D?M*mmmm\z<DfrM\z?%mmmmmt\m&^T, mm&, ran 
xtoxmBm® 3 im<D?^T\zM\^z%3mi&&LT^2>z.t&Mmi,tz. 
xmiffit*. iMEfimzmmz^T, m^mi^D^mfmr^h^ cd34, 

CD117, CD14, CD45, CD90, Sca-K Ly6c Ly6g WSlf^ Jfa^l^ffliacD 

Si5£iBftS&£ Flk-1, CD3K CD105*«fcVCD144*|g»r«tt-(*; P B ^«®^® 
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iftucTfcs cdi4o smmrxm* -r>r#v><Dmimre&z cm%, cmm, 

CD29 fc\ktf CD41 WSRft -?h*)y>7X%m??&Z> CD54, CD102> CD106 

&n cd44 zimrzirmzEm^T. mmmom^mmvrd^, mmmm 
mi. mmm&*<Dfmmmm*!xr<D (a) ~ ( e > ^ji&ti3'>£< ifc 

15 c)Ha) Stztt b) ^#^tL5J^0M^U#^^^i«*Jfc«^n^t« 
Sum 

20 e) :a§ c) d) Tf#e»tisj^5«^ mmmmtiizzmtmG&zwfi 

^ 2. F*mJS«^ m m ffin, ^m. /NB , ^ m £ TiSm ^ 

25 Ji^^fe 
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(D^rra^z^ofm^mmm^m^m^^m^r^^, 

-f>*UX N7>77iiJX -VtU >ig^ EGF , #XHJ>, TGF-/3, -f>XU 

io ym^.&m'T (igf-1) , /^im o-r h* • *;i^>M^a (pthtp) , j&ft*;i^> 

(growth hormone), :/n^^>, ^ir>^ • 7^ hv^xXPlacental lactogen). 
t/frljzlym^y^b' 1 (Glucagon like peptide-1) . Exendin-4 *3 ct 
KGF(karatinocyte growth factor) frZfc%mfrZMXtlZ>'J>U<thUt-D-(:$>Z>, 
315 fcf^COP B ^,«^/3»C^$-&§m 

15 

ha >, y h l/v> (Put recine)*J;i;iz:l/-^ A (Selenium) ^e>^-5^^jl«n-5 

20 8. CTH^, PlFla/Pl¥-P48, Isl-1, Pdx-l/IPF-h Beta2/neuroD, ngn3, 

PAX-6, PAX-4, Hlxb-9, Nkx2. 2, Nkx6. 1, HNF1 a, HNF1 WB4 afr&fc&Mfr 

m 

25 ^ 9. ^^HV^li^m®^ if^X 7$n>, 7#D-^ ? 

5 iz$m(Dr^mm^mi3fm\z^^^m. 
m 10. -tH-h^x 
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51 11. 1Mk*K>a<. fft»&*H?(HGF), «l^»iW?(bFGF)/FGF-2, 

>^/&BS^(IGF-l), /^iKo-f H • *;^>iHg§6CPTHrPh ife&fo>I^E> 
(growth hormone) , ^D5^>, :/5-fe>^;P • 5^ h^XPlacental lactogen), 
iOkfrrfX^^-Flj (Glucagon like peptide-1), Exendin-4*y;lKKGF;fc£&§i¥ 

10 

51 12. £3®gffiK«J&t. -n^>T5h\ <-^tJWJ>, 7^tf> A, :/n^ 
* hn>, ^bl^->>(Putrecine)^ct^l/-^A(Seleniuii0^e>^^^jl^n 

t%ntrDT$>z>. m 10 \ztm.<DB8twmmi 

15 51 13. gfiftt PTFla/PTF-P48, Isl-L Pdx-l/IPF-h Beta2/neuroD, ngn3, 
PAX-6, PAX-4, Hlxb-9, Nkx2.2, Nkx6. 1, HNF1 o\ HNF1 &&£Zf HNF4aJo>S&<5g&fr> 
&j8fi£nS4>fc< tfct^T?**, 5110 l:i3l0li3l»)Si. 

51 14. if^X 75->, D7-y>, 7^/P-X> 7 

20 -Yya^^XfeJ;^^^^^^ m 
10 fcl5m^j3«^^J 0 

5c is. mmm<m&rizm 1 tciB^©^^oT^^aB^^j?/3«^ 
5i i6. imRnittt. #et m nvu /w& *n§, wm, m 

ife$& JW!filiiXJSBMIW^6»6tl*, 51 15 fcB3ife(DP^^|«^©p/3 
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mn. jMh)\znimmmm0m®\ mi 40 mst^sfflvixfrton^ 15 
5 ^& 

15 17 ©^i^^tsg^^^ 

10 

^ 19. :oi t)\z&tfz>BBimmmit)^ -y-rh^-rx ^ssttm se^b? 
is <D\,*rm^zim<DTm?hwm^<DmMm<m g 

15 

5*20. lHK*H>a?, JM&fcftB?(HGF), ^^«iiJlBH?(bFGF)/PGF-2, 

^JfcSB^dGF-l), A H •*;l/^>||^Me(P1HrP), ^tJnJI^^ 
(growth hormone), ^P^^^X ^-fe>*;i/ • 5£ hv*x> (Placental lactogen), 
20 rf X^y^ K 1 (Gl ucagon 1 ike pep t i de-1) , Exend in-4 & J;#KGF frt>1z.%m 

fr%w<n\&>u< fbntn-e$>%, Jii9 \z$m.<Dr^mm^<DmBmm<m 
mn. smsmmifi, -p^>75 h\ ^t;nj>, y^tf>A, ^p^ 

25 7. h p X .7 h l/» (Put recine) &&Zft (Selenium) Ztezm^mi&l 

z>>pfr< tbnt-oT*$>%. m 19 \ztm<Drmmm)^mi3MM<DMi$,zimt 



m 22. I?SW PTFla/PTF-P48, Isl-h Pdx-l/IPF-L Beta2/neuroD, ngn3. 
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PAX-6, PAX-4, Hlxb-9, Nkx2.2, Nkx6. 1, HNF1 a, HNF1 miafrttzm* 

5 m 23. mm-zmmw!®^ -t^erx ^s^>, n^-y>, x#n-*, y 

10 3t 24. {^it®^igi^§^TS^ 15 frt> 23 ©tr ^^6M^f ^©f B ^«^^ 

3t 25. ^ 15 24 ©Vvf^CfSl®[f5^&^ 
15 ^{SitT'SfStt^^Tsm 

31 26. mi #6 9 ©V^^(^f^®^fC e toT#e.tl§li?^«05^«^li 

20 3! 27. ^1 ^6 9 ®^T^tC|^<D^CckoT#&n§J$/3«§^)^t 
25 

mm, m^mmmBLxmmm^r^m^mim^im^$>^ m2& \zm 
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±m&i,rcmtTzmmm, z.n*-®mm\zft\,mm-zz> z. tan? 
sere a), &Jtmm&£ vmvmmzM&uttmtmmmmmmmi, 

rim memmmizttmmT-im i-sos i)z\t\z^xmtrm& 

mmfimmmtm&itami, end) , nidr#sw«^ tt 

m®z^t\M*mmw&*w&^ cm a) , ^x^nm$mm\z^v 
gm&=i- h Ltcjmmz*-mm-z> cmc) . 
M&z$Hku%%mmmfc*imtt cm a) , ^•m^nmdmsmz^tL 

d) o 



WO 03/087349 



PCT/JP03/04812 



10 

s d (Dim \z&? xf?bn§. 

mm&%ts)\%> mxmm* m pa to /m§, m m &ts&i& 

10 Jfefcf* CD34 BBtefe«fcrXCDl 17 HH^C*S«aBS. 0)34|ift^tf CD117i§ 

&?$>zmmtj*&2itvs>. tnecrtT'bWdff* lA^aust urn 

(DCD34 Rift, CD117 fi§& CD14 R*& CD45 Rift, CD90 lift, Flk-1 CD31 m 
ft, CD105 lift, CD144 figft, CD140 Rift, CD49b *fe CD49d lift, CD29 fi§ft, CD 54 
lift, CD102 fitfft, CD106 »B35«ktf CD44 R§ftT£-5« ; 
15 (2)CD34 B§ft, CDH7 Gift, CDU ftfe CD45 lift, CD90 lift, Flk-1 lift, CD31 & 
tt. CD105 lift, CD144 lift, CD140 M& CD49b lift, CD49d lift, CD29 Gift, CD54 
lift, CDI02lift, CD106 lift£J;tf CD44 (£ftT&3« ; 

(3) CD34|ift, CD117Hft, CDU Iftlfe, CD45 isft, CD90 lift, Flk-1 lift, CD31 & 
ft, CD105 lift, CD144 Gift, (3)140 fi§tt, CD49b lift, CD49d lift, CD29 Rift, CD54 

20 lift, CD102|ift, CD106^tt^ c t)[XCD44PttTa&Sia8g;Mmc 

(4) CD34|itt, CD117G§ft, CD14RM& CD45 lift, CD90 lift, Flk-1 lift, CD31 & 
ft, CD105 lift, CD144 lift, CD140 Blft, CD49b lift, CD49d lift, CD29 Hf4, CD54 

lift, cDi02iift, wmffl^&fiaMW^&zmmmfzzt&T&z. 
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& i3 m&^<mim%fr?z>mmt, tote Ltc&m<D&mik%rz\wm^ zmm 
(i) #it**r B im^«(Z)^ii 

§§<£^LT^M®#H^<£^^{c©§|-r^o ¥^WfC«10ml-20ml ©#ft^£© 
10 3IT5 0 HfcfSLfc#§Bfe£ l.OOOXg ^L^bT#f|*5l5f B ^^«&I5iJK^ & 
#Mfi^r^^«5: PBS (Phosphate Buffered Saline)-^#-r§ 0 i^rv^ 2 

tmitVTlt, mX\& M. P. Pittenger et al. Science, 284, 143 (1999) fc|E 
1. 073g/ml <D percol 1 fc»f L*:^ 1, lOOXg T 30 ^F B ^L^bT#®CW»^IgI 

«Tsc:<htj;Dwr«)o ^#it**p B m^«fc ioxpbs imzx 9/10 na* 
20 vrc percol 1 ^^ft&p^T^Lfc^ 2o,ooox g t 30 »mm>mmu mm 

1. 075-1. 060g/ml <Dmft*mOsT, m(3mm^<DM\&Zm-zm&&mmmm 

Mttmzmm%i'fd$emi^<DMm&m-&Mt&^ 
25 fcmu i wmmmD>7u->*msmi'tc.m. MTizmfrmemm^oxHt 
*%mu ^y^)>*m&%wm*\mr%zu-y$^?z >z .t\z&y), m 
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rd^vxtmmBiz^iomztt, iULm Mmomm ziftzjmmmi 
vtamt&'ixoft* 2.5mi (Dmmzmu m<Dm(^mnm^tsa- 

MBM( a -modified MEM), DMEM(Dulbecco' s modified MEM), IMDMdsocove's modified 
Dulbecco's meiiuti te£<Dmmmmtm<Dfo 1.5ml £SI#gK3fcm/£m a&ffcf-OD 

^<mimmr%wm<Dmmx mmzmkyaxm.zm z.t^^ c 

v>*imz.z>o Ki&Lm mmmvTmm^mm&mu ioxofbs £ 
nrt?a-m dmem, imdm t^oymmmmmizwm^^ mtvtdmmt)^ 



25 2. p g mm^cDwmzm-zfflm&mmcDim 
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rnzmzu bo?is>wkmt&mscm*!mi<itz. m&vrdm^ pbs 
*is<immmmmvm& wmsmmv 5-20 mzmu mu,mm 

m^m^Tm&mm^<D^tizm<^ ^o^s^o)****^ 
*nrr*ct*w«. *&, Neaxcfctvr, *0nN^i«fiftt«iiiiei( 

immt?^ mzfRm&tt£\,w. -ma& m i-4oong/mi ^®©$gffl < hT-s 

SFSb^h^XD^sWtutt, M&^B^GIGF, Hepatocyte growth 
factor, NATURE MEDICINE, VOL.6, NUMBER 3, MARCH 2000, 278-282, V. K. Ramiya, 
et al.; DIABETES, VOL.48, 1999, 1013-1019, Beat tie, G. M., et al..; 
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EDNOCRINOLOGY, VOL.137, NO. 9, 3969-3976, Hirosato Mashima, et al.,; THE 
JOURNAL OF BIOLOGICAL CHEMISTRY, VOL.275, NO. 2, 14 January 2000; 1226-1232, 
Adolfo Garcia-Ocana, et al.,fc£#HRh fflmmwmw? (basic fibroblast 
growth factor (bFGF), FGF-2 (SCIENCE, VOL.284, 18, JUNE 1999, 1998-2003, Joonil 
5 Jung et al., ; NATURE, VOL.408, 14 DECEMBER 2000, 864-868, Alan W.Hart et al.fr 
<Jf#SD , FGF-1 (SCIENCE, VOL. 284, 18, JUNE 1999, 1998-2003, Joonil Jung et al. ; 
NATURE, VOL.408, 14 DECEMBER 2000, 864-868, Alan W. Hart et al.frt*#fl®), -f 
>7.UX h7>7,7x'J>, ^/V)>m& EGF(heparin-binding epidermal growth 
factor, THE JOURNAL OF BIOLOGICAL CHEMISTRY, VOL.272, NO. 46, 14 NOVEMBER, 1997, 
10 29137-29143, Hideaki Kaneto et al.#!D, EGF (DEVELOPMENT, VOL.112, 1991, 855- 
861, Hiroyuki Nogawa and Yu Takahashi; NATURE MEDICINE, VOL.6, NUMBER 3, MARCH 
2000, 278-282, V. K. Ramiya et al.&«H#10, #7.HJX TGF-J3K DEVELOPMENT, 
VOL.120, 1994, 3451-3462, Sanvito F. et al.#H), -f >X U Xi^Sa^dGF-l 
/^If'fD-f H • *;l^>ISMG(PTHrP, THE JOURNAL OF BIOLOGICAL 
15 CHEMISTRY, VOL.271, NO. 2, 12 January 1996, 1200-1208, Rupangi CVasavada et al. 

J&gTJv^Xgrowth hormone), -/UyZJ-y, ~f7^>^)V • =yi7 t^x> 
(Placental lactogen, THE JOURNAL OF BIOLOGICAL CHEMISTRY, VOL.275, NO. 20, 19 
May 2000, 15399-15406, Rupangi CVasavada et al.#jl), if)V^>m^^Y 
1 (Glucagon like peptide-1, DIABETES, VOL.49, MAY 2000, 741-748, Doris 
20 A.Stoffers et al. ; DIABETES, VOL.50, APRIL 2001, 785-796, Hongxiang Hui et al 
fc£#HB). Exendin-4 (DIABETES, VOL.48, DECEMBER, 1999, 2270-2276, Gang Xu et 
al.; DIABETES, VOL.49, MAY 2000, 741-748, Doris A.Stoffers et al.fr£#fi®» 
KGF (keratinocyte growth factor, ^^iWgJftB^ PNAS, VOL.97, NO. 14, 5 
JULY 2000, 7999-8004, Susan Bonner-Weir et al.; AM. J. PATHOL., VOL.145, 1994, 
25 80-85, Yi E. et al. &£#fl8h TGAa (DEVELOPMENT, VOL. 112, 1991, 855-861, 
Hiroyuki Nogawa and Yu Takahashi) 1&E&lfriZ>Z.tifiT? l gZ> 0 
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5 7 5 ^> (DIABETES, VOL.49, JUNE 2000. 936-944, Christopher A. 

Crisera et al. ; DIABETES, VOL.48, APRIL 1999, 722-730, Fang-Xu Jiang et al. ; J. 
Anat. VOL. 193, 1998, 1-21, Moni que Aumail ley and Neil Smyth), uy— >?y 
(DIABETES, VOL.45, AUGUST 1996, 1108-1114, Julie Kerr-Conte et al.; CELL 
TISSUE RES, VOL.277, 1994, 115-121, Deijnen JH van et al. ; J TISSUE CULT 
10 Method, VOL.8, 1983, 31-36, Richards J et al.), 7#o-X, :7^7o*^>, 

mmmtuzk < , zn\z& o xmrn^m b m^<m^{sm-^ £ tms, 

^mmmmthTit, ~I]5P>7$1>* (NATURE MEDICINE, VOL.6, NUMBER 3, MARCH 
15 2000, 278-282, V.K.Ramiya et al. ; TRANSPLANTATION, VOL.68, NO. 11, 15 DECEMBER 
1999, 1674-1683, Timo Otonkoski et al.#{8), ^-*-fe;py > (BETACELLULIN. 
DIABETES, V0L.48, FEBRUARY 1999, 304-309, Hirosato Mashima et al.#i0, 
fcf> A, ^ny^hn>, 7hl^»(Putrecine), A (Selenium), B27- 

Supplemented NuerobasaK Journal of Nueroscience Research, VOL.35, 1993, 567- 
20 576, G. J. Brewer et al. B B WfoOMtg&mTB B 

tLKJ, PTFla/PTF-P48 (NATURE GENETICS, VOL.32, SEPTEMBER 
25 2002,128-134) , Isl-1 (NATURE, VOL.385, 16 JANUARY 1997, 257-260, Ulf Ahlgren 
et al.), Pdx-l/IPF-1 (NATURE, VOL.371, 13 OCTOBER 1994, 606-609, Joorgen 
Jonsson et al. ; NATURE GENETICS, VOL.15, JANUARY 1997, 106-110, Doris 
A.Stoffers et al. ; NATURE, VOL.408, 14 DECEMBER 2000, 864-868, Alan W.Hart et 
al.), Beta2/neuroD (GENES & DEVELOPMENT VOL.11, 1997, 2323-2334, Francisco 



WO 03/087349 



PCT/JP03/04812 



16 

J.Naya et al.) , ngn3 (DEVELOPMENT, VOL.127, 3533-3542, 2000, Valeire 
M.Schwitzgebel et al.), PAX-6 (NATURE, VOL.387, 22 MAY 1997, 406-409, Luc St- 
Onge et al.), PAX-4 (MOLECULAR AND CELLULAR BIOLOGY, VOL.19, NO. 12, DECEMBER 
1999, 8281-8291, Yoshio Fujitani et al. ; MOLECULAR AND CELLULAR BIOLOGY, 
5 VOL. 19, NO. 12, DECEMBER 1999, 8272-8280, Stuart B.Smith et al.) , Hlxb-9 
(NATURE GENETICS, VOL.23, SEPTEMBER 1999, 67-70, Hao Li et al. ; NATURE 
GENETICS, VOL.23, SEPTEMBER 1999, 71-75, Kathleen A.Harrison et al.) , 
Nkx2. 2 ( DEVELOPMENT, VOL.125, 2213-2221, 1998, L.Sussel et al.) , Nkx6.1(J. 
Histochem Cytochem, VOL.46, 1998, 707-715, Oster A. Jensen et al.), HNFla, 
10 HNF1 $ HNF4 a (NATURE CELL BIOLOGY, VOL.2, DECEMBER 2000, 879-887, Chia- 
Ning Shen et al.), Cyclopamine, HNF3/3. HNF6 £i#*r#.5„ 

xmsTcmwftt, ft* dna *b b M&^<vMm&m-z>mm> 

frz>m&?zn- F-rs dna mjfo^MA&kzfmmmz* m&m? c 

15 

sat, &Qm®A^wmisfdmt&rmmh, memsmmit urfOT-rs z. tarn 
wtisfmBmfa<Dm&m\z&&LT^z>ztfrt>. z\nt><Dim±mmm\z£ 
20 mzu, m /3 w&&mmmm§.i± ^n^n- h istdmmmmmsLizTmmM 

25 ^m-r^z\t^^ z\<Dpm\z^x^ B&mm^<mim*trrz>mimBBim 
ftimmTzzthxzz. z.zx. $ms&t\$, ^&imm\zwwmznrdm& 
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PPM (Pancreatic Polypeptide SfflflS), *S^ttj^/3iMJiSS*SBSS^ Xtt 
insulinoma >x U >Mi§tr5*^BTf 

25 DMA yD-^ffl^T, |»|l^0fBKL& cDNA 7< ^ U U-~ >^-T3 
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JfeHfi^©^ftnSl> 3fc l-400ng/ml mWDfflm^ffiEffiffit& 
-?-tl(c£pT-& Impaired glucose tolerance t&E<D&W^O$Bf^£VXMWn?%>%>o 

\zjKvm&8s&wmk, mz 8. \z^tmewm^(mm^^^m^m 

^\Z3mtttftkmKlU*—>{ftk\}. Immunol., 141(8) , 2797-2800 (1988)3 1> 
IXteFACS fetlnt. Immunol., 10(3) , 275-283 (1998)], & W8&^0>fri\M 

20 io> wt^wgrnt* z. £t)*v^& 0 

£fcmm\<Dimjmt'tz>mM\z\z, 6. \z^tm$mmM&m^x. m. 

me, uAz^ttmzim&MmvT. wmmm^ 

\Z® 10 5 -10 8 M^g #fi, ff*b<!3#9 10 6 -10 7 «/kg #S©I5HTS#T5C 
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atriB 2.2. fc«*tifci»5>yjp/N>x»*«ww-»o, 5, «, ppmm 

(Pancreatic Polypeptide », ^insulinomas 

JltlSJ*. HtSKfct l-400ng/ml ^©IBHTW^tat^s. $?gcL<«, u- 
-f h*-T>tt, 10-40ng/ml <E«TfflVi ^agtt^Si:L,TCD-n^>T$ 
15 MS, WL« lo-sy ©Barra^sns. ^^5->cd 

fl£0«^bi5fi|JB?£:3- LTttsBQMmfmnz-D 
^ S^^SH^fb^e?©jie? DNA cDNA £«>f )VX*#fr 
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*CD HEK293 JUB& ^">Xi^^ffl|&NIH3T3 H 

^UhP^^XSJfeOgag, pol, envfc£©gejt, l^^CK^;?/^^— ©J!# 
^teHIV<>r"JU7 > fc&£>gag, pol, envs vpr, vpu, vif, tat, rev, nef &<H03ia!i5, 
7v £ yW)V7>^?—<D®&\ZT : T/V'()VZm%fD E1A, E1B fctCDSSK, 
ym^^OVX^^-O^m^it Rep(p5,pl9,p40), Vfc>(Cap)&£ODgeK&fflV>S;L 
10 £7&n?#&, 

;^*^rr€r, mody mm^mm^^zm-^m^&m-^m^wmrmw^ 

MFG [Proc. Natl. Acad. Sci. USA, 92, 6733-6737 (1995)], pBabePuro [Nucleic 
15 Acids Research, 18, 3587-3596 (1990)], LL-CG, CL-CG, CS-CG, CLG [Journal of 
Virology, 72, 8150-8157 (1998)], pAdexl Nucleic Acids Res., 23, 3816-3821 
(1995)] fttW;PW^-^> H«38f acta*?**. 

yu^—z—t una. t hiaa^T^Tta %<DT?&w&vf*i%m^z> c t& 

Tf*a. Wtfc£, 1H h;*#P^K;i^ (bhCMV)© IE (immediate early)Jte?©:/ 
20 Ot-^-, SV40 (D%m7u^~$?-^ l/hD^^XWyP^E-^-, *&Utt 

tfan£#*T?*a. t h cwv © ie »e^x>A>i^#jjB?ti i E--*--£ 
Gmzv*)i>x*#9-<D£aBmtLT\x y*7i^3>js uroc. 

Natl. Acad. Sci. USA, 84, 7413 (1987)] fc£S3StfaiI£**C*a. 

CSB^UT, Pj3«fflfl^^fiJtrac:i:a*C#a. *0SS^£fctl^©£&rjlature 
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Genet., 8, 42 (1994)]fc^ Z.£t>*?22>. Mfe?mmi\zm^Z>mi£VTte, 51 

m<Dm\\z>m\z& Kiwmm^\,t^±xEm\\zmmhx. m5Fmmzm-rz>z\ t 
j5^So m$i3msmmu. *^9-M£t^m^Tmjmiz&j*?zm$ii&z 
Tmm??-mmiz$m-?% z. t^zz. 

±mvrdm^-< )\<^2*-*mmpm&{im^<DMmmt%m®zm 

20 am&m&miimtTmemmmi 

sa^s^tsgy^s© dna KH-«mrr«. dna mmtg&sk cdna 
^ *-ft(Dyn*r-?-<DTmzmAT% z.tiz£Q, mmmommm^?- 

X^x'J fc7 (Escherichia) (Serratia )S> 3U*A£^D££ 
(Corynebacterium)S, ^ftfA^U »>A (Brevibacterium) JS, ^-H^e^ 
(Pseudomonas)R A?VU* (Baclllus) JB. S^OA^'J^A ( MicrobacteriunO M 
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fcancKTSHM, *;M^D5-fe* ( Kluyveromvces) «. ^y*n^-f«fex 
(Saccharomvces )R i/>/t^D^tX (Shizosaccharomvce.O Bi. MJ3X#n 
> (Trichosporon )^ i"7=*S±* (Schwaimiomvces^^^r^xp^y^ 

5 mamoMmt ITU WUf Escherichia coli XLl-BIue, Escherichia coli 
XL2-Blue, Escherichia coU DH1 , Escherichia coH MC1000, Escherichia coli 
KY3276, Escherichia coli W1485, Escherichia coU JM109, Escherichia cpU HB101, 
Escherichia SSll No.49, Escherichia cpH W3110, Escherichia cpH NY49, 
Bacillus subtlik . Bacillus amyloliquefaciens. Brevi bacterium amnion iagenes ! 
10 Brevibacterium innnariophilum ATCC14068 , Brevibacterinm saccharolvticnm 
ATCC14066, Corynebacterium glutamicum ATCC13032, Corynebacter.nn, glutamicum 
ATCC14067 , Corynebacterium glutamicum ATCC13869 , Corynebacterium 
acetoacidophilum ATCC13870 , Microbacterium ammoniaphilum ATCC15354 , 
Pseudomonas sp. IH>no&£&&ffzztift?$Z. 

mmmmHtu- ft* dna xxmmmmj: ommztwrnzsm*** 

SBK^-tl/Ttt, P BTrp2, pBTacK pBTac2 (V^fe^-ij>^_ v 

>/WAttJ:0*JE), pKK233-2 (Amersham Pharmacia Biotech |fc«) , P SE280 
(Invitrogen *fc§gh pGEMEX-1 (Promega , pQE-8 (ftlAGEN *fc«h pKYPIO [#H§ 
25 m 58-110600] , pKYP200 [Agricultural Biological Chemistry, 48, 669 (1984)] . 
PLSA1 [Agric. Biol. Chem., 53, 277 (1989)] , pGELl [froc. Natl. Acad. Sci. USA, 
82, 4306 (1985)] , pBIuescript II SK(-) (Stratagene *», PGBX (Amersham' 
Pharmacia Biotech *rJ2), pET-3 (Novagen pTerm2(USP468619L USP4939094, 

USP5160735K pSupex, pUBHO, pl?5, pC194, pEG400 [J. Bacteriol., 172, 2392 



15 



20 
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(1990)] as^mrr^titfiv^^ 

%m^*?-tLT& U^V-A^iH^Tfe5^^>-^^y (Shine- 
Da lgarno)@H^J<i:^zi \*>t<D®m.mtmi cma e-is ^a«wL&'b®£. 

m«. trp ya^-^- (p trp) , lac yp^e-^ (Piac), p t y nt _^_ Pr:7 » 

p^e-^- T? yp^-^-^f©^^7T-^ffcft*-r§yp*-^A 

SP01 ?u^-*- SP02 ^P^E-*-, penP ^U^~t^m^t^^ 0 
SfePtrp$2 0iS?ij$-&fcyp^^ (Ptr P X2)> tac :/p^-*- i e tl fo^ 
10 [Gene, 44, 29 (1986)] , lacT7 ^a^-^<D^ zAmizmm ^^ n 

bm^Z.£i)t?2Z>. *)l>^A^*>m^ZJfm CProc. Natl. Acad. 

Sci. USA, 69. 2110 (1972)] , Gene, ]7, 107 (1982) * Molecular & General 

Genetics, 168, in (imiz^mo^ma^m^t^^ 
20 mm^m±mmti,Tm^m^\zit, ii^^ t L T> yepis 

(ATCC37115), YEp24 (ATCC37051), YCp50 (ATCC37419), pHS19, pHS15 teZZMmT 

Atf. PH05 ^P=E-*~ PGR yp^-^- GAP ^pqE-^-, ADH r/P^E-*- 
15 gal 1^-, gal 10 7'P^E-^- h-H> 3 ^ISST-PM-, MFa 

i yp^e-^-, cup i fu^~^-ts.E^m^>z\t^^ 0 

mmmtLTte, 1^P5^-izl/tva: (Saccharomvces cer^vi^V 
VD-y^PS-feT, • 3jf>^ (Schizosaccharomvces pombeK ^ij a ^^n5t7 • 

( Kluyveromyces iactis) . h'Jax#D>.^^ ( Trichosporon 



15 



20 



25 
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Mlulans), ->n,«7:r*$-fex • T)WVZ (Schwann! omvces aii^frWiafa 

»w-oiAjfti urn, 

<**Cfaft*WN Xl^Kn^— > 3 >fc [Methods inBnzymol., 194, 
5 182 (1990)] , 77xD^hfe [Proc. Natl. Acad. Sci. USA, 75, 1929 
(1978)] , WmmhlM}. Bacteriol., 153, 163 (1983), Proc. Natl. Acad. Sci. 
USA, 75. 1929 (1978)]&££#tf£c:<b&^5 0 

pCDNAI(Invitrogen*fc§», pC DM8 (Invitrogen pAGB107 [Cytotechnology, 3, 

10 133 (1990)] , pCDM8 Mature, 329, 840 (1987)] , pCDNAI/Amp (Invitrogen «». 
PREP4 (Invitrogen W, pAGE103 [J. Biochem., 101. 1307 (1987)] , pAGE210fc£ 

WLfit IKM^DW^ (thCMVXDIEammediate earIy)31fi?o^ D 
SV40 <DWmfu^~ Uhn^frxoya*-*- **u9** 

* thCMV0IEJte?ox>A>!J-^p^-^_^ fcffi 

!ti»W&£l,m th®«ST**^T;U/t (Namalwa) « 
COS fflfe ^Wx-X- /NAX^-<0Wre»* CH)M»a:if«IB^*ciafttT»*. 

*Ct#T€N «*tf, Xl^hntfl— > 3> fc [Cytotechnology, 3, 133 
(1990)] , 'j#7x^y 3 >S [Proc. Natl. Acad. Sci., USA, 84, 7413 (1987), 
Virology, 52, 456 (1973)] tt£&mto&H£.1!ftl&2>. 

>"W~X 5"7^h>J-.T-a.7;HBacolovirus Expression Vectors, A 
Laboratory Manual, W.H. Freeman and Company, New York (1992)], %u>h • 7n 

h^-;i,X.<>.^^7--AV^n^--y-^M>h[Current protocols in 
molecular biology, supplement, 1-38(1987-1997), Bio/Technology, 6, 47 (1988)] 
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5 m^iZ^xm^tim&mX^^-thi:^ WJ£ pVL1392, pVL1393, 
pBlueBacIII (tb\Z Invitrogen*fc§£> tt£&&f*z.tifiT«gZ>. 

^77-A'J7 • * ^ VT- • tHU *\ H D~>* • r>< (Autographa 
californica nuclear polyhedrosis virus) ^^fflViSiij&t^s. 
10 mMli£<h l^Ttt, Spodoptera frugiperda <DW&mm.~r& Z> Sf9, Sf21 
[Baculovirus Expression Vectors, A Laboratory ManuaK W.E Freeman and Company, 
New York, (1992)] , Trichoplusia ni <D9m®ti®V$>Z> High 5 (Invitrogen*fc©& 

15 E/^D^^©««^j5tttbTtt. WLfct >J*7ii^5/a>tt Croc. Natl. 
Acad. Sci. USA, 84, 7413 (1987)] fc£%mfZ>Z.£j!)*T!%Z>. 

mB^D^mtvT\t, mmvm\z, ^u*^?-- ?u-->y m2m 

Dlolecular Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor 
Laboratory Press (1989)] fcffi»itettT^3>5F^£fcn^T, ftSSfrfe 

BQW&rrtmmm^zn- £ dna ^m^jutammm mm-m&m 

25 ®m&w*mctz> z.t\z^K>, mm^mm&?*wktz>ztm?%z> 0 

m 0 mmimmm?*m^zmmmkft*%mzm&%jjm\t, m^mt\z 
m^znzw%(Djj&\ztt~DTft?z\ti)n?%% 0 
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15-40WJ;<, ffiMt 3^16^7 HUtTSE*****. «H>. PH » 

7a^BB-^*#^h¥7y^ cm©*** tip 

25 **lTO*ninie40«i [The Journal of the American Medical Association 199 
519 0967)] . Eagle © MEM igifi [Science. 122, 501 (1952)] , ?}\^ ynimm 
mm [Virology, 8, 396 (1959)] , 199 ®M [Proceeding of the Society for the 
Biological Medicine, 73, 1 (1950)] ^clt^mmzWmm^m^rc 
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«^«> S^pH6-8, 30-40^ 5XC0 2 ?^T©^TT 1-7 BWffSCi*^*. 

5 StiWS TNM-FH iftlfi (Pharraingen tfcij), Sf-900 II SF1H&U& (Life Technologies 
4h«h ExCel 1400, BxCell405 (V*?"ftfe JRH Biosciences ItSD, Grace's Insect 
Medium [Grace, T.C.C., Nature, 195, 788 (1962)3 &££ffl^3iI<b&tT#5. 
%mte, J1SPH6-7, 25-3(TC<0fcfr-FC» 1-5 QMff531t*«7?**. 

mmr&&ii,itm£\z\z. %mT& mm>wM\z£?)imu vmmmmz. 
msttrm. mm&tmm&zj: vim&mu mmmm&m*. mmm 
&tm^MMLT'&t>ti%±m^ mvmmommmi. mat mm 
15 mm, m&te&z&zmtim, mm, mmmz&zttim, vx^^syx^u 
(DEA)--t7Tp-7» diaionhpa-75 <Emti¥m®fc£<om%*m^itm*>^ 

^□"?h^77^-fe S-Sepharose FF(Amersham Pharmacia Biotech %Mfe.£<Dffi 

^<mmm^Eomk^mm^m?^^Tm^\ mmm&*mz> z. tan? 

25 ®0?r^^ei5^f!rTfpMtrs. mR&zwwtir\z£V), m 

mzmvtd&t, ±&tfflu<Dmmmm\z& ^ag^«,^. 
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Fmoc *(7;i^U^M5 t ; kt+3<ft;WtyM© , tBoc fe(t-^; WrS^JJWfcyp 
5 mteZ<DQ^imz&>oT9B&rZZti1*T&Z. *S Advanced ChemTech 
ttfiL Perkin-Elmer Amersham Pharmacia Biotech tfcfi, 2fcg Protein 

Technology Instrument %m Synthecell-Vega %m Per Sept ive ftgf, & 

10 LTSUfflTfTS. 

15 %£. HOJ;5aatefi©fWifcJ4. MODY (maturity onset diabetes of the young) *t 
*£H5. CCs^Wi. f>n#->, ha^5^», *tt0s£& Na 

>*)l, K3^>*;k 7^yj>, X^r-f>, Sh3>HU7, vXhD7-f> 

^m^Bmm^(D^m^^^m^mm\z^mLT^mmimmm-^ 
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3-20 H7!yK V^X, AAX^-^t*CD#t hPi?U&#)CD^ # 
5 (Complete Freund's Adjuvant) Sfefi7jc^{fcT;U5-r>Ay;K WBW^^^fc: 
l^cog^ i[e]g®&4w)& 1-2 ilfH^lc 3-10 mo. 3-7 B@ 

mts<EUShm:m¥%m*L 1976^ Antibodies-A Laboratory Manual, Cold Spring 
10 Harbor Laboratory, 1988] fciiUffl^Z. 

%&}zm^ft#mz%iu ttMMffiStf3fflffi&xi,i&p\i hmmmt:. tarn 
15 s-trovr :/>) K-7^»u n/vf ?u c-tsmb-^ muzm-v-mm 

20 #M!l«£LTte, 8-7tf^n>I^^x(BALB/c 

P3-X63Ag8-Ul (P3-U1) [Current Topics in Microbiology and Immunology, 18, 1 
(1978)] ,P3-fJSl/l-Ag41(NS-l)$c [European J. Immunology, 6, 511 (1976)] , SP2/0- 
Agl4(SP-2)$c [Nature, .276, 269 (1978)] . P3-X63-Ag8653 (653) W [I. Immunology, 
123, 1548 (1979)] . P3-X63-Ag8 CX63) W [Nature, 256, 495 (1975)] fc£©T#*E& 

25 ^vmrnmymizm^nz. 

m 7v k— TiBBtt. ixF<Djmz£Qimvzz>o are, tmmmn&tmm 

&mjtmm MLfci, 7-14 gp B ^r§ 0 mmmo-mzmmm 
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v^ftflte** &*i&<&©ft*E/ ^ o^;Wfiffli£/ vf y u LT»rr 
3. 

ft, ^sfctato'&fc^Tffd^te&^tf 6ns. 

t urn -^©g^ &3i^>^;MWT^55S®^ftK*ai^ftflSE»r«^ 

r*T*-5it^h7i">3>?*CProc. Natl. Acad. Sci. USA 85, 5738-5742 (1988)]^ 
Representational difference analysis [Nucleic Acids Research, 22, 5640-5648 
(1994)] \Z<kZ>Jjfe&$>l,fZ> Z\ £>&«T?#5. 

20 ST, S^/3«-s(D^Hbtg^^r^^ Dfmt7c cDNA ^7'J-ft, jglfoSS 
UimRNA ftffl^W^h^^^a^ftfra. mpm^<Dft{kffi&&tZ,mmm) 

fmter&wmvfcmHk cdna v-r u -aifci, ^n^b c dna u 
^SB^jft^r-sct^o, w< cdna ^n— HT-sga^^/^eM^raeK 

^ftEgij-T^eit^^So 

[Science, 261. 600-603 (1993); Nature Biotechnology, 17, 
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487-490 (1999)]. i/^>Hr^h7^dJ, ^>4^/l«OT*%>r3*B 

cDNA U->ik?%>1ttb(D7u~-7t CI 
£ft cDNA te^<Z>£fii£Sg3^J£^T3 £ tt cDNA SBfiH»«»« 

io m&m^im&m^mrr^tif^^ 

ret a->mmm&n- Frzm&t, mmfmBmmEtv&Ts. swssmzk 
vwmu m&tft<77- \**tmt VT±m&az£ mmmsm 

20 

Mfmgm&awmzm&n, mmim, ^aw^K, mmm 
wzE&mfz z. <h*n?^^>. 



w 
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5 BrdU ©JfctJi&Wi. BrdU *#S6*Jfc^T5^:#^fflV^c^^e(^t OW^SC 

Bpmt^<Dftik*fflmrz>jjmt urn. «©-r >x u >i4«t^m 

M*— ^— Se^tL-T^ GFP(Gleen fluorescent protein), )Vi/7x.7—¥, ^ 
15 5. 



11. ^<3»^g^HrJB^#t-^>»g)?|^Efb 

*rr§«^#-rsm tert 3ie?*fiSBess-&5H?*3-i?r-5 dna 

So 
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m<D TERT ms&mtmittZBrm. TERT mSSFTwe-jr-t GFP (Green 
Fluorescent protein), ;i^7x5— tffcaw*'*- p—fl^i/ h^—&^E(DV^ 

SdttckO, TERT Jt^SSS^Si^SB^SSgijrs Z. tiftT&Z. 

5 

*-jmtzm\,f*>ti2> on-*Mh*-9-&m&& ph-23, m 1999 

15 Wl^S. FITC(fluorescein isothiocyanate), PBfohycoerythrin), 

APCCAllo-phycocyaninh TR(TexasRed) , Cy3. CyChrome. Red613, Red670\ PerCP, 
TRI-Color, QuantumRed feZtf&tfZtiZ (7D- tH r^~^— gfi&fe p. 3-13, 

^mt, 1 999^)0 

25 «fc8^^#^LTii^^ 
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*mm&vimmtmG*mmvtcx?> v-^mr^ z. tan^s. z\m<mfe 
mm?zz\t&T-%z>. ^temm&&r)%)mmz®£-?z>\zte stem ceii 

Technologies Inc (Vancouver, Canada) <k DIK^£ftTVi£ StemSep £ £t)*V 

m®rm-?&Z> CD34, CD117, CD14, CD45, CD90\ Sca-K Ly6c, Ly6g &Wm-%m& 

faW$mss&<D%m&im?$>z>m-u mu cdios. cdi44 $^i-sia#; imsm 
mmm&m-z&z cdho £fsftfsin;#, <>^u>©3t®#$tTr&.g> crm 

CD49d\ CD29, CD41 VhU^Xg^?&SCD54, CD102> CD106, 

15 CD44 ^rar^tt^cbtf^ns. znzvimzm.&'&iy&zztT?, ^om^m 

mmUZte, CD34BH& CD117Htt, CD144^<»fecttKCD140littcDftM^WT 

s^^^-rs^ t h#n**p B m«>^ cd34 i«i cdi44 mmm 

^J^bfe^^^t-XO^^^flJfflbTB5febm CD117 litt&cfctf CD140 

20 $m<Dimmft*ftm-z> z. t^gm<mffi,*ttmtz> z. t^^z, 

25 ymmzftmttt*>\Z, %**V>?5y<Dm&imm&W(green fluorescent 
pro t e i n ;GFP) &m.temA<Dfztb<D U#-&H£&&<Dimt Vxm V »S £ tiJJ?t§. 

GFP fcfi^^fc^je^^fcfHttU Pfi»\cD^MrJg&^r^«H#A-r-5o 
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?Z>Z.£t)*?ZZ (7P-it<h^-^-gS§& p. 44-52, 1999 
5 mMfcvmW\zmVTb*ZWBtttt*r^-£VTi*i >X <J X pax & 



10 14. Hoechst 33342 frffll ^fclg fl ^a^c^Hbt^^r^«(D^ii 

Hoechst 33342 (3 DNA ^afilTS t> , ^fcS*(D»&^-r§ Ci^^S„ 

*MtlMM&m<to&Z. .©iitt, MU&P*feft:l3£« ABC (ATP binding 
cassette) hy>7,^~^-\z^^Mmtb^±^llt^-r^M(Dtm m 

15 wt, m&mmmm, voi.45, no. 13, 2056-2062, 2ooo)*»63a#sn«. toi, 

Hoechst 33342 ^m^xmmmU^LX. ^fe$mVi(Hoechst33342 ftfllDii* 

m®\z& mk&M&mmm* Hoechst 33342 mm FACS * 

20 ffl^T UV l^1^-SrSTT0i^<?:^4SCD2S^fe^f$fT5JltfcJ;oT, -til 
4^6 Hoechst 33342 Xm<m&Zim*$mtZZ\kTl)tXgZ> 0 Hoechst 33342 
Q&2&^%msffl&L Side population £LT, MTSut^fS 
[Goodell, MA et al. J. Exp. Med., 183, 1797-1806 (1996), 
http://www. bcm. tmc. edu/genetherapy/goodell/ new_site/index2. html #fig] 0 

25 

Emmmmzm? < a<Dmmm\zm3< imcDmm&zznzmmaM 
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5 miA\*. ^vxm&mrm%iim (kusvad frm$m&^oft(mm<Dmm 

£*L/rE®T£5o KUSA/A1 tCPdx-l/IPF-l £ b7>X73L?i/ 3 >U 1 ug/ml (D 

tfa.-ov-r-»t long/mi cDbFGF ^msahrcmmmmmmvmt^ff^\ ^<jm. 

sib a, ±mztmcrz>m!®t, ±®m&\zmwcmm*mistcM$T$>2>. 1 
io mm<Dim<D$>t, ^Tn^y^^mmmrz, pbs £JB^5Vy^4§« 
Z3®mvmvw&u mm, ±m*m\zm^%mm, w*>. 25. om 
frErfrrzmmimm. 2.5m if>vn-^^mr^ Kreb-s v>?)m ckrs) , £ 

tdt 5. 5mM 55. 5mM ^m-XS^Tf 3 Hank's ?&&&D;LT 1 fflO. 33trRc 

15 igg£«i]£Ufe. 

H2AR«Bfi. Pto-l/IPF-l*h9>*7x*5/3>U 10ng/ml ObFGF *«flnL 

tmtSU mm mmciMmmis*. KUSA/A1 fc*f*« mouse preproinsulin gene 
20 I (197bp) mouse preproinsul in gene 1 1 (292bp) omi*M^rd^&m~tmm$: 
y^To m KUSA/A1 Kcfc^T. mouse preproinsul in gene I(197bp)ROC mouse 
preproinsul in gene UGmd (DmttWsbZftrciU- >2). lO^FBS ^ftnDMEM%% 

x-imLfz kusvai (u->3) , ^ dna w^mzmm^maztdmm 

25 fc^vrte, mouse preproinsulin gene I c&ktf mouse preproinsulin gene II <JM 
MW&fefr-Dtz* 1/— (lOObp ladder) ^mto 

m 3 arub a. pcr (Digam® *>tvt/*> pfr e, pcr ^mmmvxmssm^ 

tfc^Lfc«t»*wrr. *fc^StlfcttaSEB?!IS NCBI nucleotide -nucleotide BLAST T? 
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&Mlsfc$&M, ^ti^tl mouse preproinsulin gene I &<i:Z$ mouse preproinsulin 
gene II <DWMg&!(D—$t lOMMftl/Wfc. 

10 5 mm C3H/He 10 x-r-;p*fflHT«a«, ^MBtctOg^E$-& 

mz. MmmmtDm&jzmmzttvwmu Mmm<DMmmffi*itz& 

"r)Vm 23G <m ZgmLtc 2. 5ml mm\Z 20KFCS IMDM m 

^ 1.5ml An, ai#fO^^^J^©)^|^iJ(D^^b)2^ f^gcD^^ig 

TOLfcaiS*, 20KFCS, lOOmg/ml ^->U>> 250ng/ml XM/^K^fV>*«k 
20 Zf 85mg/ml 7A7^-7 L U>'>(amphotericin)S^#r-5 IMDM igi&ft 33"CTt 5^C0 2 

25 <Dwm&m-zimmmmm&<D--^ naisA/Au t^sufc. m #§t 

ft*f B 1^« KUSA/A1 «, $Mdft£l,fcV5|KD, 10SKFCS, lOOmg/ml ^n^U>^J: 
250ng/ml X h V7° h T^f v>£^fff 3 DMEM 33trFfc SKCO.iSKOf 
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Mfefr\2 : KUSA/M M8fo<DmmmM(DtffifT 

nm*fr zmm\m&mmtfm*i?rz>fflB&&im, mm-zitmz. kusa/ai 

5 ffiffiizmwcwz, sm^mm<Dmm^MtLx^nx^ cdios> m-u 
cd3i fe^cDi44, mmfm<mmmtLx^nx^ cd34> cmmc-kit), 

CD14, CD45, CD90, Ly6A/B(Sca-l), Ly6c *«ktf Lyfe, r^mm^mJMtVX^a 
5ftTtr>5 CD140, <>5S*J >CD49b, CD49d £J;tfCD29, VhUy^7.g®ffcCD54, 
CD102, CD106*J;^CD44 0!>20aHrc»5. 

1 0 $f KUS A/Al 1 X 1 0 4 <@£ 96 OxJW V WeftBifc Ufc. 

m«S:fRM (1985)3 Tt?^>^Lfetnr7^ CD105 info 
(Pbarmingenltffi)$PACS^»ntt (ISffiSA-PBS, 0.02XEDTA, 0.05XNaN 3 , pH7.4)fdJP 
A&#x;Wd3SinU 30 aWRBSiifc. 3>hn-;i4BCtL,m 5yh 
IgG2a, /cHMn;#: (Pharmingen tfcBB£fflV>fc. M&T 2 Isl8ti$& 7>h^hT 

15 \£i?>*B (0*^ h> • 5*< «/^>V>ttSD $ 20m 1 Jn^feo aBfcUk+T 30 # 
IKKJfcgk 80i»rT?3l3H8£U 500^1 MbT, 7D- IK M~ ^r— 

Srp^fco *-©*S*, KUSA/Al»iCD105|^ttT?ab-5C:td^m$tlfe. 

Flk-1 ^M©^fcQViTfe, ±|Bi[^$©^fcJ; 0 k*tf>fhl/at?^ Flk- 
20 1 ir[#: (Pharmingen ; PM-28181D) £JiVVT*|ftgJfif&&cfcV\ 7D-1K h*- 
^-T?$]£b7c. «£<DilSJfc KUSA/A1M3 Flk-1 B^fcS££*W£*i£. 

CD31 #BK©3^fC3VvTfciu FITC mSJr&tfETtfx CD31 tfft (Pharmingen & 
S3 ; PM-01954D) £JBVvc*xffcEfc&fecfc^, 7 p— tK h^— ^— TSMjtbfc. ^© 

kusa/ai n» cd3 1 <i tfimzzntz, 

25 CD144 ^©^C^Tte, fcWMbbfcir^* CD144 ft# (Pharmingen ft 
IS;PM-28091D)&fflViT*a#®iSSffV5, 7D-1K M-^-TSWfcLfc. t<mm, 

kusa/ai cdi44 miW&v&z z tmmzntco 

CD34 timoimtlZ-D^Xte, FITC «9te*ifcJfiT£x CD34 (Pharmingen ft 
m. ; PM-09434D) *m^Xtm%]fc&ft\,\ 7D-1K h^-^-x^rnvtc. ^OOSfflt, 
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kusa/ai mm* cd34 mfex*&z> c ttmmztifco 

0)117 ((Hcit)ttJH05S^tOV>Ttt» FITC aWSnfctt^^X CD117 Svfc 
(Pharmingen- *fc§S ; PM-01904D) SfllVvt£tffcRfc£fxK 7D— «H 
- -to**. KUSVA1 »a CD1 1 7 H £#BHg$:fT£. 

5 CD14 mKOSmzrDHTiZ, FITC ^UfdrWX CD14 (Pharmingen ttM ; 
PM-09474) *fl|ViT*M*K«ftffV», 7D-> tfvf *-©j6fc, 
KUSA/AI »S CD14 llffiT&SC^^^tU BMSC»£CD14 »HrC*5C 

CD45 tnmmmiZ-D^TU, FITC «BLfcffR£X CD45 m (Pharmingen ftR ; 

KUSA/AI fflflgft CD45 £ <h#$HS£tlfc 0 

CD90 OT©^c^T«, FITC CD90 J5i# (Pharmingen *tfi ; 

kusa/ai worn cd9o ^Ts?> £ ttm&ztitz. 

15 Ly6A/E(Sca-l)ttR©fSSfct)HT«, FITC ^bfc^V^X Ly6A/B(Sca-l)3n# 
(Pharmingen M ; PM-01164A)*ffllriT*t#E«*ffV», yu—*M h*-*-Tr$J 
^tfeo ^©fctH, KUSA/AI ««Ly6A^(Sca-l)^4Tfe^i^m$tl/Co 

Ly6c ^©fgglKrsWfck FITC SWLfcBW* Ly6c tfm (Pharmingen W ; 
PM-01152)£fflVvrK#£jfo£ffK 70- JK M— ^— T$!|£b& 0 ^©MM, 
20 KUSA/AI Ly6c &§teT&-5 d faWBB82*i&. 

Ly6g inM<DmUZ'DUT& FITC SWL&ffiT?;* Ly6g into (Pharmingen *tgt ; 
PM-01214) Sr^ViT^S^^ff K 7D- t^-f h*-^— T$J5tLfc 0 *©JtJR« 
KUSA/AI ftUStt Ly6g H t«$nf; 0 

CD140 J^©$^k::^Tfci:, tft^MfcL&ifr^X CD140 in# (Pharmingen a 
25 §g ; PM-2801 1A) V vtttfWQfofefrK 7 P— *M b *-?~T®!feVfco -e©3£JH, 

KusvAi ««cdi4o wm:&z>z\ti)mmzntz. 

CD49b inMC^Kc^^Ttt, FITC SWLfcifr?*;* CD49b ifttt (Pharmingen *t 
KUSA/A1 CD49b HH4^»4 «H tiWmZtVt. 
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CD49d ffilKOffiSfcotrvra, FITC WmU&F&X CD49d im (Pharmingen %fc 
g!;PM-01274) *fflVsTtfiiftR*6SfJV\ 7D- tK M-^-TSHjebfc. *CM6flk 
KUSA/A1 SBia«CD49d ?mx*&% H £jWB®g3iTjfc. 

men i Tt#enfe kusa/ai aaufes, hu^»5asux, 6 v^vr^v^*. 
(falcon tro tdBBsaffl6Wfes^< ffisifft t»5<k5 Kb^s^a-afe. 

-f>7'J>, h7>X7x'JX yay^xDX 7M^S/>&kO&fe 

u-v&fr&miaffi mm mm$£.zt loasFBs s^rrs dmem mtrnwem:, 

10 33 , CTfcS!l5C0 I «K<Z>f>*3.^-^-&fflViT, 12 BF^g^Lfco 

*Sjfi»JSJft* «k ^JfiL^* M*Jfi £ ffl v» =§ x;p ©-^n^n— -3 fc , 
bFGF (Recombinant Human Basic Fibroblast Growth Factor, R&D 
lOng/ml £&*J;-5ld)n*.&. m WBUWftfeLfcHgtK HStoftftT, 2 

15 12BW©iffiH©*£, £T<Z>£xj WCOV vrigJfc<£j£T, PBS Sffl^T^XJl/ZTiiB 

33t:TlC 5*C0, mm<M >3r^-^-£ffl^Tig^Lfc. 
2 ISfia<Z)*&&£& PBS *%mU fflt\Z 25. OmM V)\'U—7s&&fr$% DMEM £ 2ml Jjp 

20 ^;i/3-Xg5#p& 2 IWC«9H£»^> *»>i;UDJH»fttf^«;h*fflVi 
T$! 2ml f^a- :7*(col lection tube) \ZWMhTco 
Z.tlt><D&±m->7)MZ~D\,Y^ BLISAj*(-f>XU>H^yK MORINAGA^fclS 

bFGF *±tPf >*U>, h7>^7x'J>, 7Dyxfn>, :7>l/5> 
25 >43«ktfiz^-£A^tffctlfiLill DMEM #tt;mmis1tM&<D±mtZ'Z>teT}Z* 
223pg/ml ©-f >7> U >SsBtiiL&. -7j, bFGF 35<fctf 10KFBS &&5t2> DMEM JftHjn? 
Mb*«0±jlHC0ViTtt. -f>XU>fct, IfttHSifutofoo & (S0^i^T> BP 
•£39pg/niLOT-e&ofc)o 

bFGF -f>XU>, h7>X7xU>, 7n^XfD>, 
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^yte^zs-tu-vkz^tsmikm dmem mmxm^Ltcmm<D±m\z~D^x\t, 

51.9pg/ml T-f>^U>7&^m$n^: 0 dtl^LT, bFGF £^mo*FBS 

s dmem mmv^udm<D±mizz)^x\x -r >x u M^tusti^^ofc m$m 
mm. 

5 n > h u-)Vt hx, ^x;i/CDSfe^fcfflv >fc pbs &£zmtmizy2L)Uziuz.z><D\z 
mwc 25. (mi ^n-T^^rrs dmem kr^T*>, ^(D^^fflvix-r u > 

10 tfzL-PT^ ->>i^^^^k^7iV7X5 b'^^-pCAGIPuro fc. £ftB* 
©@B?iJ#^-l^T Pancreatic duodenal homeobox ljf^ (Pdx-l/IPF-1) 
hiTc-JyT,^ K^^-pCAGIPuro pdx □ >hf^> bft^M£:&DiA£i±T}^if 
<@ft$1t\ GIAGEN Plasmid Maxi Kits (QIAGEN %M) ^fflV^T^XS HSWftLfc. 
^S^J 1 T»6tUt KUSA/A1 fc: FuGENE trans feet ion reagent (Roche #M 

15 U#7x^^a>*fete±0(E9H?*e**Pdx-l/IPF-l?feh9>^7x^^3>U 1 
jtig/ml Ofc?zL-D-7-r-»<h lOng/ml © bFGF £SstraLfc-r >X U X K7>X7xiJ 
>> ^D^rPX 7 p hl/-»*5ctac-ti/-^^t^| £fil ^ DMEMi»C33trR;: 

5*co 2 ^<7>f >+^.^-^-sfflViT i mmmut. mm* 2 &m&Qk\js&*> 
mmmzn^Tco kusvai & %&8m&^ommm?u v n—)vm 1 Atc^r. 
20 1 mm<Di&m>&t. ±xoyr^v^o.0i$mmwz. pbs sfflwr^y^aft 

-X&&WTZ> DMEM mm&, 2.5mM ^l/n-^^^rTS Kreb's V>!fM& (KRS) »■ 
5. 5mM 55. 5mM if)V^~X 2^im> Hank's $t£, 6 cm 10cm x 

ly^it-en^tl 2ml £<ktf 4ml in*_T 1 B#F& 33*31^ 5%C0 i m^(D^ >^^~ 

25 ^-^ffl^rig^bfco i vm(Dtm<m, m (omm&sm^(>^j>me?m 

OX'JX h7>77iij>, yn^fDX :/M^>*J:tffe 
Is-VA&Stmsm DMEM J8Jfite£*tt&-f >X U >te 1 51-268pg/ml T&ofc. ±?f 
SttfcfflV>£ OEM Iftgtt. Kreb's U Hank's Sttt3>T«S«ft«T 



WO 03/087349 



PCT/JP03/04812 



42 

(39pg/ml ECR bFGF ^SsbllLfc-Y >XU>, h7>X7xU>, 7ti$» 

2200pg/ml Tfc^fc. *6ft£3El IGSrr. 

£ i ktjsa/ai s^d h Mil dmem 



No. 


Medium 


Insulin (pg/ml) 


Exp. 1 


Hank's Solution, 50mM glucose 


771 






625 






496 






383 


Exp. 2 


DMEM, 54. 8mM glucose 


119 






141 






208 


Exp. 3 


Hank's Solution, 50mM glucose 


2200 






1500 






1190 


Exp. 4 


KRS, 2. 6mM glucose, 10* FBS 


798 






764 


Exp. 5 


DMEM, 54. 8mM glucose 


1440 






402 


Exp. 6 


Hank's solution, 5. 6mM glucose 


389 






349 



10 Pdx-l/IPF-1 £ h^>7,y^^3 >U 1 Mg/ml (DMou-U^z/yt lOng/ml <D 
bFGF £garaLfc-f>*'J>, h^>7,7oiiJ>, ^jd>, 7M^»:fe<ktf 
•bl/-^A^t^Hlfil?f DMEM JgifiT 33^1' BiKCO,**©^ >*n.^-^-&jSWr 
lfflBWaiUfcHWAl ^e. IS0GEN <B#->-» SfflUT UNA *«E»L&. Mz, 
first-strand cDNA synthesis (Amersham Pharmacia biotecft) &JBUTRNA 

15 first strand cDNA SfBHbfc. #fcff®{Lfc first strand cDNA £Sg?£bT 

rTaq DNA polymerase CTOY0B0) £^V>T, mouse preproinsulin gene I mouse 



• 

WO 03/087349 



PCT/JP03/04812 



preproinsuiin gene II fCOl^T nested RT-PCR £frofco mouse preproinsulin gene 
I &<fctf mouse preproinsulin gene II (Dm8\Z^2\ZmTiMME&fe^rtZ><&j& 
DNA fc/BUfc. RT-PCR (D^^ZMM Ut^iM V-£^2 \Z*<f 0 

5 m RT-PCR <D&fr&&zm8 Lfr-fv-C V~ 

KR<D3& 

denaturation at 94*0 for lmin 
annealing at 54 or 67t: for lmin 
elongation at 72t: for lmin 
10 number of cycles was 35 



Mouse preproinsulin gene I 
Outer : 351bp (Tm:54 t C) 
15 Forward: ccagcccttagtgaccagcta 

Reverse: agatgctggtgcagcactga 
Inner : 197bp Ota: 67*0 

Forward: ccagctataatcagagac 
Reverse: gtgtagaagaagccacgct 
20 Mouse preproinsulin gene II 

Outer : 395bp Ota: 54*0) 

Forward: tccgctacaatcaaaaacca 
Reverse: gctgggtagtggtgggtct 
Inner : 292bp Cnn:67t:) 
25 Forward: tcaacatggccctgtggat 

Reverse: cagcactgatctacaatgcc 



^OM^ Pdx-l/IPF-1 £h^>7>7x#V3>U lOng/ml © bFGF ^WXiVft^ > 
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*ux h^>^7xU>, ^td>, ^hV''>>*«kcPfei/-^A*^tr«iifii 

f» DMEM igi&T 1 jgnQIggLfc KUSA/A1 Id mouse preproinsulin gene I(197bp)*3j;^ 
mouse preproinsul in gene II(292bp)cDf^£|Sae>fc(l/->2). lOSFBSSs&DDMEMig 
i&-mmorc KUSVA1 (I/->3) , ^DNA<Df^bOfcM^@7K^in^fclttt*rRl 

5 (i/->4) > fl-flj pcr ©£/^©ftb 0 (ci^^@7k&ijn^cl^t^ 0— >5) 
('mouse preproinsulin gene I &&Zfi mouse preproinsulin gene II ©SHifiJBl&fc: 
j^fc. OOObp ladder) %fflV»3t. ISft*H2ARyCBte^r. 

PCR <D*S»B«>&rufc/X> H3^6 PCR ^^l<&}ftffibT*ISSffisnj&^Lfc. 
tlfc^ffi^J^ NCBI nucleotide -nucleotide BLAST T&SgL&^£, mouse 

10 preproinsulin gene I *<ktK mouse preproinsulin gene II <7MMffl}<D-Mt 100% 
-SbT^fc. JjgJH£0 3 AROqg 3 B KtSTo 
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It 2£ O |g H 

1. tmilfe#lS*(DfTO^«^^T© (a) ~ (e) frt>im&iZOtii<tbl~D 

5 a) mMMnrnfrmztizms wmzmt\^^wmmm&mm^JM, 

d):Og a), Wi:fcracm#£>n511£j3»c^^^ 

2. ira$»u&& m m nm *j§, m, m 
«, m&&&mm& assign {ci^(Dp B ^«5^ii$/3« 

20 

3. X@ b){C^^F^^«®j^W^ CD140 ^^x^fflViTff^n^^ 1 

25 i A>§ 3 o^?tti^z$m<Dfemmm)^mi3mmmm-z^ 



5. 3d)w^is^^, im-h^o, mmmMs i&m&tt: 



WO 03/087349 



PCT/JP03/04812 



46 



10 



25 



(growth hormone), ^D^^^>, ^-fe>*,U . ^ h^XPlacental lactogen), 
^;P*=f>*^^5=-H 1 (Glucagon like peptide-1) , Exendin-4 £ J; 
KGFOcaratinocyte growth factor)^&^5^^ins^< t%X>fO^^ 

p >, 7 H (Putrecine) « £tf-fe (Selenium) *>&&S»!&»Sj»m&il> 

8. mam PTFla/PTF-P48, Isl-1, Pdx-l/IPF-1, Beta2/neuroD, ngn3> PAX-6, 
15 PAX-4, Hlxb-9, Nkx2.2, Nkx6. U HNF1 a, HNF1 fit&zt Bff4a^6feS«^6»d5H 

9. m^/msmm^ 75z>, n^-y>, 7#a-*, 7 ^ 



11. H*i h*<>^ MSfifcgH^GffiPK H«^WiH^(bFGF)/PGF-2, -f 
>XU>, h7>^7x'J>, ^'JV^EGF, ^S'j>, TGF-0, -f>xy> 

(growth hormone), 3*1 ^-fe>^ • ^ h^>(Placental lactogen), 
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9m3ym*y?')p\ (Glucagon like peptide-lh ExendiiM*«tatKGP^6^«» 

fre>mi&iz'j>te<t*>ufDi?$ > ^ mm 10 \zm&m(immmi 

12. ttmsmmtK -^>7sk ^tj^j>, t^h>a, ^p^xn 

fc< £ mm 10 fclBic^^ilBK^ 

13. «9BT0t. PIFla/PTF-P48. Isl-1, Pdx-l/IPF-1, Beta2/neuroD, ngn3, PM- 
6> PAX-4, Hlxb-9, Nkx2.2, Nkx6.K HNF1 o, HNF1 QteZtf HNP4a#&fc*|fcfcSa 

io ^§/>^< tfeot^s^ nt^io iz$mDmsmsmmL 

15 

15. {f^s?<D#arF tzmm i ^i^o^^Tra^»^Pj8aHBa& 

10 

16. mmm «l m urn m. *». *». wwl to 
«*. m mmbxmm>Q&e>tvb* mm 15 t«©r B ^»&^©#^ 

5 17. ZOg IO(C«^«|RamiSKWR^ CD140 BW^i#*ffl^Tfrton»lll*S 
18. IS e) C*ttSJ»/3iiateK^TOfc5SW-*aie7W, -f>*U>T?*aatefc 
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19. xm fi\z&wz>mBwmmm iMh#-f>> smsmm, &m&s 
5 ^mm^/m^\^^^^m^msn?>^< th i sn^&sit^ 15 

20. ^v%-iyt,\ mmmm-Qim, m^mmsmmm-mm -< 

10 >*>JX h7>X7i'JX / VlU>^a EGF , #7,HJ>, TGF-/3, -Y>*U> 
^«H^(IGF-1), AWn-r H • ^^^ifftgeCPTHrP), ^S7h^^e> 
(growth hormone), :/o^^>, 7 p 7iz:>^;]' • 5£ hi^XPlacental lactogen), 
^l/^rf^^K^ HI (Glucagon like peptide-1), Exendin-4£J;r;K(ff^e>&£f¥ 

fr<bmi$n&j>te<tbut'Di?$>z>, mm 19 ^i^op B ^«,^©j^i3wg 
15 mimtm^^mwmtT. $ u -z>mm 

21. £g?£m&St#> -n5F->75K ^-^-feiUJX T^h*> A, r/a^h 
P X y h Vi/> (Put recine) *3j;CX-fe »7 A (Selenium) &t>fc%m^MUnz>'J> 

22. mwm-ilX PTFla/PTF-P48> Isl-1, Pdx-l/IPF-1 , Beta2/neuroD, ngn3, PAX- 
6, PAX-4, Hlxb-9, Nkx2.2, Nkx6.K HNF1 a, HNF1 &$$£Z$ HNF4a;o>S;&<5i£igi£>il 

25 zism-zmmm**? u -->^rsm 

23. wmm-zmrnimtf. v??>. 7$^>, n^-yx rtfa-*, 7^ 
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24. mfflmwmmMre&zmm 15 ^e, 23 ©^T^ciB^coFemw^^ 

25. r^js 15 ^e. 24 <D^t*iA*zm&<Dmmm&^<Dm&iM&mi&*ffig? 

10 26. &t$£ 1 9 o^i^^z$m&waz£^x&ibnzm8W^<Dm&*f& 

15 

28. is^M^^pg^^ti^r^e^Mit, -f >x u >mwn^Hb$n5 sua 
20 «, Ms^fflfl^a^^afflfl^^^s^^^dns m&b 28 t 
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1/4 



mi a 



Dayl mm-MBstm DMEM : 




I 




Day2 Pdi-l/IPF-1 £J£A 




I 




Day3 ^iffl^MM DMEM mm 
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AHSftl DMEM mm (25. OmM 
Kreb's U >^;W8c (2. 5mM 
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M3 A 



Mouse preproinsulin gene I 

> gi 152712 1 emb 1X04725. 1 IMMINSIG Mouse preproinsulin gene I 
Length = 1384 

Score = 240 bits (121), Expect = 4e-61 
Identities = 121/121 (100*) 
Strand = Plus / Plus 

Query: 17 cccctgctggccctgcttgccctctgggagcccaaacccacccaggcttttgtcaaacag 76 
Sbjct: 853 cccctgctggccctgcttgccctctgggagcccaaacccacccaggcttttgtcaaacag 912 

Query: 77 catctttgtggtccccacctggtagaggctctctacctggtgtgtggggagcgtggcttc 136 
Sbjct: 913 catctttgtggtccccacctggtagaggctctctacctggtgtgtggggagcgtggcttc 972 



Query: 137 t 137 
I 

Sbjct: 973 t 973 
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3 B 



Mouse prepro insulin gene II 

>gi 1 527141 emb 1X04724. 1 IMMINSI IG Mouse preproinsulin gene II 
Length = 2408 

Score = 240 bits (121). Expect = 3e-61 
Identities = 121/121 (100*) 
Strand = Plus / Minus 

Query: 1 acttcacggcgggacatgggtgtgtagaagaagccacgctccccacacaccaggtagaga 60 

Mllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
Sbjct: 1305 acttcacggcgggacatgggtgtgtagaagaagccacgctccccacacaccaggtagaga 1246 



Query: 61 gcctccaccaggtgggaaccacaaaggtgctgcttgacaaaagcctgggtggggtgggac 120 

MIIIIIIIIIIIIIIIIIIIIIIIMIIIItllllllllllllllllllllllllllll 
Sbjct: 1245 gcctccaccaggtgggaaccacaaaggtgctgcttgacaaaagcctgggtggggtgggac 1186 



Query: 121 t 121 
I 

Sbjct: 1185 t 1185 
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SEQUENCE LISTING 



<110> Otsuka Pharmaceutical Co., Ltd. 

<120> Pdx-1/lPF-l 

<130> P03-19 

<160> 1 

<170> Patent In version 3.1 

<210> 1 

<211> 939 

<212> DNA 

<213> M.musculus 

<400> 1 

accatgaaca gtgaggagca gtactacgcg gccacacagc tctacaagga cccgtgcgca 60 

ttccagaggg gcccggtgcc agagttcagc gctaaccccc ctgcgtgcct gtacatgggc 120 

cgccagcccc cacctccgcc gccaccccag tttacaagct cgctgggatc actggagcag 180 

ggaagtcctc cggacatctc cccatacgaa gtgcccccgc tcgcctccga cgacccggct 240 

ggcgctcacc tccaccacca ccttccagct cagctcgggc tcgcccatcc acctcccgga 300 

cctttcccga atggaaccga gcctgggggc ctggaagagc ccaaccgcgt ccagctccct 360 

ttcccgtgga tgaaatccac caaagctcac gcgtggaaag gccagtgggc aggaggtgct 420 

tacacagcgg aacccgagga aaacaagagg acccgtactg cctacacccg ggcgcagctg 480 

ctggagctgg agaaggaatt cttatttaac aaatacatct cccggccccg ccgggtggag 540 
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ctggcagtga tgttgaactt gaccgagaga cacatcaaaa tctggttcca aaaccgtcgc 600 

atgaagtgga aaaaagagga agataagaaa cgtagtagcg ggaccccgag tgggggcggt 660 

gggggcgaag agccggagca agattgtgcg gtgacctcgg gcgaggagct gctggcagtg 720 

ccaccgctgc cacctcccgg aggtgccgtg cccccaggcg tcccagctgc agtccgggag 780 

ggcctactgc cttcgggcct tagcgtgtcg ccacagccct ccagcatcgc gccactgcga 840 

ccgcaggaac cccggtgagg acagcagtct gagggtgagc gggtctggga cccagagtgt 900 

ggacgtggga gcgggcagct ggataaggga acttaacct 939 
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